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Navigation key for a handset 




Background of the Invention 



The invention relates to a new and improved user interface (Ul) for a telephone 
handset. The Ul of hand portable phones for cellular or cordless systems does not 
just support the call handling alone. In the recent generations of hand portable 
phones more and more new applications have been integrated in the phones. One 
of the latest applications is web browsers, e.g. the one offered by Unwiretl Planet. 

Navigation among the menu items, handling of the individual applications and 
editing of text as input for the applications are very difficult to perform, because the 
most commonly used type of navigation is carried out by an up/down scroll key. 
When pressing the key three times, the cursor moves three steps. Scrolling in this 
way through the menu or through the phone book is very time-consuming. 

EP 463856 B suggests to substitute the scroll key with a roller ball or a thi..mb wheel. 
However, it is difficult to implement a roller ball known from a computer m. use into a 
hand portable phone. Today, the size of hand portable phones is comp irable with 
the size of a mouse device for a computer. 

However, a thumb wheel has now been implemented in a small portable |.hone, and 
this is described in EP 679003 A. This thumb wheel is placed in the uppei left corner 
of the phone. The wheel is quite small, but the diameter still prohibits a more user- 
friendly positioning. In general, the user wants to operate the phone by using only 
one hand, but the position of the thumb wheel forces the user to use a twu-hand grip 
- the right thumb for operating the keys on the front cover and the left thumb for 
operating tr^ thumb wheel. This means that the user is not able to make a call from 
the phone book when he is carrying a bag or just writing with the other hand. Left- 
handed users are compelled to use a right-handed grip. 
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Summary of the Invention 

i 

In accordance with the invention there is provided a telephone handset having a 
front surface with a display and a keypad, wherein said keypad includes a group of 
keys for entering alphanumeric signs and a key for navigating a cursor in the display, 
said navigation key is placed in the front surface of the phone between the display 
and the group of alphanumeric keys, said navigation key includes a roller body 
which extends partly though an opening in the front surface of the phone, and which 
is essentially cylindrical with a length and diameter of the same size as the width of 
the keys, in said group of keys for entering alphanumeric signs. With the roller 
concept according to the invention the roller body will have a well-defined axis of 
rotation, and by providing the roller body with a cylindrical shape a part of the micro 
mechanics may be placed internally in the roller. 

The invention provides a new and improved user interface for a telephone handset, 
said user interface including a roller body for scrolling though the items in the display 
and allowing the user to handle it by a one-hand grip. 

When the axis of rotation of the roller is provided such that it extends perpendicularly 
to the longitudinal axis of the phone, the scrolling through the items in the menu will 
be performed like the traditional scrolling, but the scrolling will be much faster. The 
user is allowed to slow down the speed of the scrolling when he is near the desired 
item. 

When the keys are arranged such that the navigation key is placed as an extension 
of the central column of the group of keys for entering alphanumeric signs, the 
navigation key is positioned in the resting point for the thumb. This is economically 
a very good solution. 

The phone is provided with means for detecting the rolling and depression of the 
navigation key, and the output from the detection means is fed to the controller 
which moves the cursor between items displayed in the display in dependence on 




the signal generated by the rolling and selects an item pointed out by the cursor in 
dependence on the signal generated by the depression. 

The invention furthermore relates to a telephone handset having a front surface with 
a display and a keypad, wherein said keypad includes a key for navigating a cursor 
in the display controlled by a control unit. The navigation key is provided as a 
depressable roller body, and the control unit receives a first input signal representing 
the rolling of the roller body and a second input signal representing the pressing of 
the roller body for moving the cursor between items in the display and for selecting 
an item pointed out by the cursor, respectively. According to the invention the 
processor displays a list of available operations in the display upon pressing the 
roller body when the handset is in idle mode. Hereby it is possible to integrate a hot 
key or a power soft key functionality into the navigation key and to perform many of 
the most common operations by pressing and rolling this single navigation key. The 
power soft key list may be specified by the user. 

The navigation key is very small according to the preferred embodiment, i.e. the 
length of said navigation key is of the order of 6-14 mm, and the maximum diameter 
of the roller body is of the order of 6-12 mm, thereby allowing the navigation key to 
be placed between the front cover of the phone and the main printed circuit board. 

According to the preferred embodiment of the handset according the invention, the 
structure of the navigation key for providing control signals in dependence on the 
operation thereof comprises a roller body acting as a navigation key, a carrier for 
carrying said roller body, a supporting means supporting said carrier, said carrier 
being hinged relative to the supporting means by cooperating hinging parts, biasing 
means for urging the carrier and the supporting means away from each other at a 
distance from said hinging parts, and detection means for delecting a force 
counteracting the biasing force provided by said biasing means and for providing a 
second control signal in dependence thereon. Hereby it is ensured that the 
depression movement at the return movement is well-defined without any risk of the 
structure being locked unintentionally due to friction. 



The carrier furthermore carries an encoder means aligned with the roller body for 
detecting the rotation of said body and for providing a first control signal in 
dependence thereon. According to the preferred embodiment of the invention the 
encoder means interacts with an electrical readable pattern provided on one end 
face of the roller body - actually the end face is protected by a surrounding collar 
partly protecting the engagement between the sliding shoe of the encoder and the 
electrical areas in said pattern. 

The invention furthermore relates to a navigation key structure. The navigation key 
structure provides control signals in dependence on the operation of a roller body 
acting as a navigation key in the structure. The structure furthermore comprises a 
carrier for carrying said roller body, supporting means supporting said carrier, said 
carrier being hinged relatively to the supporting means by cooperating hinging parts. 
Biasing means is provided for urging the carrier and the supporting means away 
from each other at a distance from said hinging parts. Detection means is provided 
for detecting a force counteracting the biasing force provided by said biasing means 
and for providing a control signal in dependence thereon. Hereby it is ensured that 
the depression movement at the return movement is well-defined without any risk of 
the structure being locked unintentionally due to friction. Due to the architecture of 
the navigation key structure the overall size may be so small that the navigation key 
may be integrated in an existing Ul concept for a phone, giving the user easy and 
substantially improved access to the functionality of the phone. 

The roller body is arranged rotatably on a shaft part of the carrier, said shaft part 
being retained between two plate-shaped end parts, said end parts being 
furthermore adjoined by at least one beam-shaped leg part extending along the 
shaft part. Hereby the carrier is connected with the front cover/printed circuit board 
(the supporting means) via a hinged connection, and the roller is pivotally connected 
with the carrier. Hereby two pivotal movements are used, while the state of the art in 
general uses one pivotal movement and one linear movement. The two axes of 
rotation may advantageously be parallel. 
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The two plate-shaped end parts and said at least one beam-shaped leg part provide 
a stiff structure for the carrier. Preferably, the carrier comprises two log parts in 
parallel with the shaft part, and the hinge part of the carrier extends outwardly from 
one of said leg parts. 

The roller body is formed as a barrel having a through bore for receiving said shaft 
part. Internally, the diameter of the through bore of the roller member expands at 
one end of the member for providing the roller body with a cavity containing a cam- 
shaped disc member for cooperation with a spring member fixed to said shaft part, 
thereby defining a number of discrete positions allowable during the revolution of the 
roller body. The cam-shaped disc member acts as an end wall for the chamber and 
is provided with a central opening for the shaft part. 

The carrier furthermore carries an encoder means aligned with the roller body for 
detecting the rotation of said body and for providing a control signal in dependence 
thereon. The encoder means interacts with a pattern readable by the encoder 
means, and said pattern is provided on the outer surface of the disc-shaped 
member. 



The encoder unit according to the invention is adapted for use in a telephone 
handset having a navigation key which is provided as a roller body. The roller body 
is provided with a pattern which is readable by the encoder unit, and said roller body 
is allowed to adopt a predetermined number of valid states. Upon detection of a 
change of state for said roller body, the encoder unit actively checks whether the 
detected change of state is valid. Advantageously this is done by successively 
testing the contact between the sliding shoes and the pattern one by one, said 
testing being ■ performed by applying a signal to one of the sliding shoes and 
detecting the response on the other sliding shoes. Hereby the contact between the 
sliding shoes may be tested and compared with a table including the valid states. 



According to the invention a roller key structure is placed between a display and a 
group of alphanumeric keys and is used as a navigation key for a cursor in a display 
of a cellular or cordless phone, wherein the size of the part of said roller key that 
extends through the front cover of the phone corresponds to the general size of the 
keys in the group of alphanumeric keys. 

Brief Description of the Drawings 

Fig. 1 schematically illustrates a hand portable phone having a navigation key 
according to the invention. 

Fig. 2 schematically shows the essential parts of a telephone for communication with 
a cellular or cordless network. 



Fig. 3 illustrates a preferred embodiment of the roller key structure according to the 
invention. 



Fig. 4 shows the roller key structure shown in fig. 3 from below. 

Fig. 5 shows the roller key structure shown in fig. 3 in exploded view. 

Fig. 6 schematically and in cross-section shows the part of the phone shown in fig. 1 
including the navigation key according to the invention. 

Fig. 7 schematically shows a circuit diagram showing the encoder concept according 
to the invention. 

Fig. 8 shows how the switches in fig. 7 are opened and closed when turning the 
roller. 

Fig. 9 shows a flow diagram illustrating the interrupt handling routine used for 
actively controlling state changes according to the invention. 



Fig 10 shows the idle mode display and the power soft key menu display of the 
phone according to the invention. 

Fig. 11 shows a diagram illustrating the mode of the phone according to the 
invention. 

Detailed Description of the Invention 

Fig. 1 shows a preferred embodiment of a phone according to the invention, and it 
will be seen that the phone, which is generally designated by 1, comprises a user 
interface having a keypad 2, a display 3, an on/off button 4, an earpiece 5, and a 
microphone 6. The phone 1 according to the preferred embodiment is adapted for 
communication via a cellular network, but could have been designed for a cordless 
network as well. The keypad 2 has a first group 7 of keys as alphanumeric keys, by 
means of which the user can enter a telephone number, write a text message 
(SMS), write a name (associated with the phone number), etc. Each of the twelve 
alphanumeric keys 7 is provided with a figure "0-9" or a sign "#" and respectively. 
In alpha mode each key is associated with a number of letters and special signs 
used in the text editing. 

The keypad 2 additionally comprises two soft keys 8, two call handling keys 9, a 
navigation key 10, a key 11 switching between alpha mode and numeric mode and a 
clear key 12. 

The two soft keys 8 have a functionality corresponding to what is known from the 
phones Nokia 2110, Nokia 8110 and Nokia 3810. The functionality of the soft key 
depends on the state of the phone and the navigation in the menu by using a 
navigation key. The present functionality of the soft keys 8 is shown in separate 
fields in the display 3 just above the keys 8. 

The two call handling keys 9 according to the preferred embodiment are used for 
establishing a call or a conference call, terminating a call or rejecting an incoming 



call. The clear key 12 may be used e.g. for erasing the digit or letter entered last by 
brief depression, while depression of a longer duration will erase the entire number 
or word. The key 11 switches between alpha mode and numeric mode in a text 
editing mode. 

The navigation key 10 is placed centrally on the front surface of the phono between 
the display 3 and the group of alphanumeric keys 7. Hereby the user will l.e able to 
control this key with his thumb. This is the best site to place an input key requiring 
precise motor movements. Many experienced phone users are used to one-hand 
handling.. They place the phone in the hand between the fingertips and the palm of 
the hand. Hereby the thumb is free for inputting information. 

The navigation key 10 includes a roller body 20 (see fig. 3) which extends partly 
though an opening in the front cover 21 of the phone, and said roller body 20 is 
essentially cylindrical with a length and diameter of the same size as the width of the 
keys in the alphanumeric group of keys 7. When the axis of rotation of the roller 
body 20 is provided such that it extends perpendicularly to the longitudinal axis of 
the phone 1, the rolling of the roller body 20 will move a cursor in the display in an 
up/down direction corresponding to the movement of the thumb. The navigation key 
structure is furthermore provided with a micro switches for detecting the depression 
of the roller body 20, thereby providing a selection signal for the processor 17 
indicating that the item pointed out in the display has been selected. 

When the navigation key 10 is arranged as an extension of the central col mm of the 
alphanumeric keys 7, the navigation key can be accessed optimally by both left- and 
right-handed users. 

Fig. 2 schematically shows the most important parts of a preferred embodiment of a 
portable phone, said parts being essential to the understanding of the invention. The 
preferred embodiment of the phone of the invention is adapted for use in connection 
with the GSM network, but, of course, the invention may also be npplied in 
connection with other phone networks, such as cellular networks and various forms 




of cordless phone systems. The microphone 6 records the user's speech, and the 
analog signals formed thereby are AID converted in an A/D converter 15 before the 
speech is encoded in an audio codec unit 14. The encoded speech signal is 
transferred to a physical layer processor 17, which e.g. supports the GSM terminal 
software. The processor 17 also forms the interface to the peripheral units of the 
apparatus, including the memories (RAM, ROM), the display 3 and the keypad 2 (as 
well as SIM, data, power supply, etc.). The processor 17 communicates with the RF 
part 19 via a baseband converter 18 and a channel equalizer 16. The audio codec 
unit 14 speech-decodes the signal, which is transferred from the processor 17 to the 
earpiece 5 via a D/A converter 13. The units 13-18 are usually integrated in a chip 
set - either a commercially available one or in a set of specially designed chips 
(ASIC's). 

The processor 17, which serves as the controller unit in a manner known per se in 
the preferred embodiment, is connected to the user interface. Thus, it is the proces- 
sor which monitors the activity in the phone and controls the display 3 in response 
thereto. 

Therefore, it is the processor 17 which detects the occurrence of a stale change 
event and changes the state of the phone and thus the display text. A state change 
event may be caused by the user when he activates the keypad including the 
navigation key 20, and this type of events is called entry events or user events. 
However, also the network in communication with the phone may cause a state 
change event. This type of events and other events beyond the user's control are 
called non user events. Non user events comprise status change during call set-up, 
change in battery voltage, change in antenna conditions, message on reception of 
SMS, etc. 

The roller key 

The roller key according to the invention replaces the scroll key normally used by the 
applicant for moving the cursor in the display in an upward and a downward 
direction. The user may revolve the roller according to the invention to move the 




cursor through a number of listed items in the display, and press the roller to select 
one of the displayed items. 

According to the preferred embodiment the roller body will have twelve positions per 
revolution. Each of these twelve positions will be mechanically well-defined, and the 
user will have to provide a rolling force of a certain level (e.g. above 1 N) in order to 
come to the next discrete position. In the preferred embodiment the outer cylindrical 
surface of the roller key is provided with 12 axial slots for providing a better grip. 

When pressing the roller, the required pressing force should be sufficient to avoid 
unintended selections during scrolling. The required selection force could be three 
times (e.g. above 3 N) the required rolling force. 

Fig. 6 illustrates how the navigation key structure according to the invention is 
placed in a hand portable phone. The navigation key structure comprises a roller 
body 20 acting as a navigation key and a carrier 23 for carrying the roller body 20. 
The carrier 23 comprises a beam 29 carrying the stub shaft 28 as hinge parts, a 
beam 30 and a shaft 24 carrying the roller body 20. The two beams 29, 30 and the 
shaft 24 are parallel and are interconnected by bearings 31, 35 at each end. 

A part of the roller body 20 extends through a close fitting opening (no contact) of 
the front cover 21 of the phone. The rear side of the front cover 21 is provided with 
two gripping arms 27 having U-shaped recesses 34 for receiving stub shafts 28, 
thereby, as a supporting means, defining a hinge axis for the carrier 23. The gripping 
arms 27 act as spacer members between the front cover 21 of the phone and the 
printed circuit board (PCB) 25. The latter constitutes a locking member for the shaft 
bearing provided by the recesses 34 of the gripping arms 27. The distance between 
the gripping arms 27 is slightly smaller than the length of a shaft body 24 to avoid 
axial displacement of the carrier 23. 

A spring 26 is provided as a biasing means for urging the carrier 23 away from the 
printed circuit board 25 towards the front cover 21 of the phone. The front cover 21 
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is provided with two stop legs 32 which cooperate with an upper surface of the part 
30 of the carrier facing away from the hinge 28.34. The lower surface of carrier part 
30 is adapted for cooperation with a micro switch 33. The distance between the 
contact faces on the micro switch 33 and the stop legs 32 is slightly greater 
(preferably about 0.5 mm compared with the full width of the structure which is about 
15-20 mm) than the thickness of the corresponding carrier part. The coil 26 urges 
the carrier 23 towards the stop legs 32. When the user depresses the roller with a 
force greater than the coil force (e.g. 3 N corresponding to appox. 300 g), the carrier 
will be urged against the micro switch 33 giving an output signal in dependence 
thereon.. The micro switch 33 acts as a detection means for detecting the force 
counteracting the biasing force provided by the coil 26. 

When the roller body 20 is depressed, the whole navigation key structure performs a 
swing movement around the hinge axis defined by the gripping means 28, 34. 

The preferred embodiment of the navigation key structure according to the invention 
is shown in figs. 3-5. Fig. 5 shows the individual parts of the navigation key structure. 
The main body of the carrier 23 is provided as an integral body by injection molding 
and comprises a plate-shaped end part with a central bore 38 as a bearing 31. One 
beam 29 extending from the bearing 31 is provided with a projection 37 carrying the 
stub shafts 28. The end face of the beam 29 is provided with a slot 43, and a locking 
recess is provided in the central part of the bottom of the slot 43. During the 
assembly of the structure a barbed tongue 44 on a metallic locking member 45 is 
received permanently in the locking recess. 

The other beam 30 extending from the bearing 31 is provided with a locking pin 36 
at the end face, said locking pin 36 being received through a locking hole 46 on the 
locking member during the assembly of the structure. When assembled, the pin 36 is 
heated and deformed so that the locking member 45 is locked permanently to the 
carrier 23. ' 




One end 47 of the shaft 24 is provided with a stepwise decreasing diameter. The tip 
of this end 4,7 is adapted to be received in the bore 38 during assembly. The first 
shoulder of the shaft end 47 engages the bearing 31, and the second shoulder 
engages a corresponding part internally in the roller body 20 which prevents axial 
displacement of the body 20 in relation to the shaft 24. 

The other end of the shaft 24 is provided with a locking segment 40 on which a 
metallic disc 48 is received. The disc 48 has two semi-circular slots 49 whereby an 
outer ring of the disc is provided with resilient properties. During stamping of the disc 
48 a knob 50 is provided on this outer ring. 

Next to the locking segment 40 there is provided a cylindrical segment 41 on which a 
plate-shaped plastics member 51 is placed. The plate-shaped member 51 has a 
central bushing 52 engaging the cylindrical segment 41 of the shaft 24, an outer 
bushing 53 having a wave-shaped cam part 54 facing towards the metallic disc 48,, 
and a disc part having a pattern of conducting areas 56 and non-conducting areas 
55. In the preferred embodiment these areas are provided as a ring-shaped area 
divided into eight angular segments (60° conducting segment 56 and 30° non 
conducting segment 55 and so on). The conducting segments 56 are interconnected 
via the central part of the disc. 

The metallic pattern 56 is a part of the encoder for the roller, and the plate-shaped 
plastics member 51 and the metallic disc 48 are received in a cavity 57 provided in 
the roller body 20, in which four co-axial beams 58 fix the member 51 in relation to 
the roller 20. 

An encoder unit 59 has a circular disc member 60 acting as an end wall for the 
internal cavity 57 in the roller body 20 containing the cam-shaped disc member 51, 
the spring member 48 and the shaft 24. The encoder unit 59 comprises a main body 
65 and a terminal part 62. 



These two parts are provided with three metallic strips 64 as resilient connectors by 
injection molding. From the disc member 60, one end of each of these three strips 
64 acts as a sliding shoe acting as an encoder terminal in electrical contact with the 
pattern of conducting area 56. From the disc member side, the three strips 64 pass 
through the main body 65 to the opposite wall and into the terminal part 62. The 
central parts of the strips 64 act as springs between the main body 65 and the 
terminal part 62. The other ends of the metallic strips 64 act as terminal parts in a 
ball grid array like connector (fig. 4), the connection being achieved by pressing the 
terminal part 62 towards corresponding pads on the printed circuit board 25. 

Even though it is not shown, a person skilled in the art will understand how an 
appropriate projection corresponding to the gripping arms 27 extends from the inner 
surface of the front cover 21 and urges the terminal part 62 towards the printed 
circuit board 25. Hereby the main body 65 is allowed to travel the about 0,3-0,5 mm 
when the roller is depressed, without affecting the connections. 

It will appear from the description how the encoder is able to detect when the roller 
body 20 has been turned. The encoder unit 59 further comprises a locking hole 61 
aligned with the locking hole 46, and a shaft hole 63 with a profile corresponding to 
the cross-section of a locking segment 42 of the shaft 24. 

When the parts of the roller body 20 have been assembled, an axial force is applied 
to some part of the assembly. Hereby the barbed tongue 44 is urged into the slot 43, 
and the locking pins 36, 39 are plastically deformed to avoid disassembly of the 
body 20. This can be seen from fig. 3. It appears from fig. 4 that the spring 26 
according to the preferred embodiment is provided as a resilient metal strip 
anchored in the beam 30 actuating the micro switch 33. As will be seen, the spring 
26 is placed ir) a track between two spacer members 66 protecting the micro switch 
33. 



The encoder 



According to the preferred embodiment the three terminals travel along a circle 
inside the segmented pattern 55, 56. With an angular spacing between the terminals 
of the size of 30° +/- a multiple of 90°, this will give 12 states of 30° width per full turn 
of the roller 20. The knob 50 and the wave-shaped cam member 54 have to be 
designed so that the force acting on the resilient ring is minimum in the central part 
of the 30° interval. The roller may hereby obtain unstable equilibriums centrally in the 
twelve discrete positions corresponding to the twelve states. 

By detecting the relative connection between the metallic strips 64 the processor 17 
is able to detect the movement of the roller body 20. When the roller is rolled, the 
metallic strips 64 are successively interconnected via the pattern of conductive and 
non conductive areas 55, 56 provided on the outer surface of the disc-shaped 
member 51. 

As will be seen from fig. 8, the sliding shoes 76-78 (contact springs) of the metallic 
strips 64 each slide along a circular path 75. According to the preferred embodiment 
the three paths are coincident. It is furthermore shown how the three sliding shoes 
76-78 have relative angular spacings corresponding to 60°. One of the three sliding 
shoes is not connected to the other two via the conducting area 56. With twelve 
states per full turn a state is provided as a 30° segment. The angular spacing 
between the first and second sliding shoes, e.g. 76 and 78, has to be 30° 
(corresponding to contact in different segments) plus N x 90° (a full turn corresponds 
to four identical periods each containing three states), and here the angular spacing 
is 120°. The angular spacing between the first and third sliding shoes 76, 77 has to 
be 60° (corresponding to contact in different segments - also differing from the 
segment of the second sliding shoe) plus M x 90°, and here the angular spacing is 
60°. 

Based on this, the pattern in table 1 represents the expected reading from the 
switches S A , S B and S c in the encoder. A switch is open when the corresponding 
sliding shoe 76-78 contacts a non conductive area 55 and closed when the sliding 
shoe 76-78 contacts a conductive area 56. 




Segment 


Angle interval 


s A 


s B 




1 


0°-30° 


open 


closed 


closed 


2 


30°-60° 


closed 


open 


closed 


3 


60°-90° 


closed 


closed 


open 


4 


90°-120° 


open 


closed 


closed 


5 


120°-150° 


closed 


open 


closed 


6 


150°-180° 


closed 


closed 


open 


7 


100°-210° 


open 


closed 


closed 


8 


210°-240° 


closed 


open 


closed 


9 


240°-270° 


closed 


closed 


open 


10 


270°-300° 


open 


closed 


closed 


11 


300°-330° 


closed 


open 


closed 


12 


330°-360° 


closed 


closed 


open 



Table 1. 



According to the invention the processor 17 actively checks whether the read pattern 
is valid or not. This is necessary because the roller body 20, when the whole roller 
assembly 20, 23 is pressed, might turn slightly. Due to the size of the overall 
structure this may cause one of the sliding shoes 76-78 to move onto dust particles 
and thereby lose contact. If such a situation is not detected, this may cause the 
cursor 72 in the menu to move one step up or down just before the selection. This 
will result in an activation of a wrong application. 

To avoid such erroneous detections, the processor 17 according to the invention 
initiates a basic software routine to determine the position of the roller. The 
processor 17 is connected to the encoder via an ASIC 100. The ASIC 100 includes 
three identical circuits - one for each encoder switch S A . S B and S c . Each of these 
circuits contains a drive part 102 for driving the corresponding sliding shoe 76-78 
logical high or low. A pull-up circuit 101 pulls the voltage level up to an appropriate 
level, and an amplifier 103 amplifies the output from the sliding shoe for further 
processing. The three ASIC pins are connected to the switches S A . S B and S c via 
respective RC circuits (filters). 

When the processor 17 detects a turning of the roller via a change on the output V A , 
V D and V c . it starts (step 110) an interrupt handling routine. In step 111 all the three 



pins from the ASIC 100 are driven high by the drive circuits 102, and the pin 
corresponding to the sliding shoe in the switch S A is driven low. Then the logical 
state of the other two pins is read. In steps 112 and 113 the same procedure as in 
step 111 takes place, except that it is the pins corresponding to the sliding shoes in 
the switches S B and S c that are successively driven low followed by a reading of the 
other two states. 

In segments 4-6 in table 1 the sliding shoes of the switch S A , S B and S c are 
successively in contact with the non conducting area 55, and therefore the interrupt 
handling routine would give the readings of table 2. 





Segment 


interrupt hand- 
ling routine 


S A 


s D 


S c 


output 




4 


step 1 1 1 


drive low 


high 


high 








step 1 1 2 


high 


drive low 


low 




W 




step 113 


high 


low 


drive low 




fg 




step 115 








3->4 


LiJ 


5 


step 1 1 1 


drive low 


high 


low 




H 5 




step 1 1 2 


high 


drive low 


high 








step 113 


low 


high 


drive low 








step 115 








4->5 




6 


step 1 1 1 


drive low 


low 


high 




5 S35 




step 112 


low 


drive low 


high 








step 113 


high 


high 


drive low 








step 115 








5->6 



Table 2. 



It will be seen from table 2 that driving a sliding shoe 76-78 low when it is connected 
to a non conducting area 55 does not affect the logical state of the other pins. When 
two pins are connected to each other via the conducting area 56. driving one of 
these pins low will cause the other to go low too. 

In the described embodiment the three patterns corresponding to the segments 4-6 
in table 2 are the only three valid patterns. In step 114 the processor 17 checks 
whether the pattern determined by the readings in steps 111-113 is a valid pattern - 
if not the processor 17 in step 115 recognizes the turning that initiated the routine as 
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being a false alarm and deems the roller not to be turned. Then the processor 17 in 
step 118 starts waiting for the turning detection to initiate the routine once more. 

If the pattern in step 1 14 is recognized as being a valid pattern, the processor 17 in 
step 117 compares the pattern with the pattern for the old state to determine 
whether the roller is turned in an upward or a downward direction. The new state is 
identified in dependence on this, and the processor 17 moves the cursor 72 in the 
display accordingly. Then the processor 17 in step 118 starts waiting for the turning 
detection to initiate the routine once more. 

An invalid pattern is regarded as a fault situation and is not used for the cursor 
navigation. Instead the processor 17 waits for the next valid reading and then uses 
this for the cursor navigation. Confirmation or selection is performed by pressing the 
entire roller assembly, and this activates a key (the micro switch 33) in the keyboard 
assembly of the phone. 

According to the preferred embodiment of the phone, the maximum rotation rate of 
the roller body 20 is expected to be around twenty state changes per second. 

The functionality of the roller key 

In addition to the navigation in the menu and in the phone book of the phone, the 
roller according to the preferred embodiment of the invention may be handled as a 
third soft key (power soft key) that contains user-defined options and thereby the 
favorite options of the user. The power soft key can be defined to fit the specific 
requirements of the user. It should for instance be possible to define the power soft 
key to be an easy dial key, entering a certain menu, toggling ringing on/off, etc. 
Compared with the generally used Ul concept of the applicant known from Nokia 
2110, Nokia 8110 and Nokia 3810, the power soft key will replace the up/down scroll 
key and act as a central soft key. 



According to the preferred embodiment of the invention the power soft key will only 
be present it) idle mode, which means not in menu, memory, etc. Hereby the power 
soft key will not be available during dialogue - either speech or data. 

In idle mode of the phone, pressing the roller key 20 is used for accessing a so- 
called "roller menu". The "roller menu" is an improvement of the "power soft key" or 
"hot key" known per se, and, according to the preferred embodiment, contains 
important functions as well as a number of user-defined favorite operations. 

The "roller menu" hence has some main advantages. First of all the "roller 
menu" provides very easy access to re-dial list, phone book and menu functions - 
solely using the roller. Furthermore, the user is allowed to personalize his phone, 
which means offering an easy accessible list e.g. containing his favorite menus, web 
addresses, name entries or user-friendly access to voice dialing. 

Furthermore, the "roller menu" makes it easier for the user to understand that the 
roller key 20 contains access to voice dialing, just as it makes the addition and the 
deletion of favorite items more obvious and thereby the menu more dynamic. 

When the cellular phone according to the invention is in idle mode, the display 3 
may advantageously look as the upper image of fig. 10. An upper row in the display 
contains predefined icons indicating certain conditions of the phone, e.g. the 
envelope indicates that the phone has received an SMS message not yet read. 
Other icons may indicate the reception of voice mail, status of alphanumeric keypad, 
data transmission, etc. Time is displayed in the top right corner. 

The display has two vertical status bars - the left one indicates the signal strength 
and the right one indicates the battery level. The name or logo of the present 
network operator is displayed in the central part of the display. At the bottom of the 
display two fields 68 display the present functionality of the soft keys 8, and between 
these two fields a separate icon 69 indicates that pressing the navigation key 10 
gives access to the power key functionality. 



When the power soft key functionality is placed in the roller navigation key 10 just 
below the display 3, the user gets a superb indication by the icon 69 that the 
navigation key 10 contains the power key functionality known per se. The use of the 
roller key having scrolling and selection functionality as a power soft key gives the 
user a superb opportunity to handle the major part of the activities with only one 
button. The use of a roller key as a navigation key just below the display gives the 
phone extraordinarily good qualities for one-handed use. 

It should.be noted that the power soft key icon 69 and functionality is only present in 
idle mode, while the navigation key 10 is used for navigation and selection purposes 
in the other modes. 

Upon pressing of the navigation key 10, the phone enters the power soft key mode, 
and a user-defined list 70 containing the favorite operations of the user is displayed. 
The list is named "favorites", and the name is displayed at the top of the list. The first 
item in the list is marked by a cursor 72, which can be moved by rolling the 
navigation key 10. and the item pointed out may be selected by depressing the 
same key 10. 

The user can scroll in the list and select a certain item by pressing the roller. 
Selection of the "menu" item will for instance enter the normal menu structure. The 
power soft key defines links or short-cuts to operations in the phone book or in the 
menu. 

The power soft key menu may contain some user-defined favorite operations, and 
may advantageously contain three further items "re-dial", "names" and "menu". 

Re-dial 

This item allows the user to re-dial the last dialed number, and/or to view the 
complete re-dial list. When the re-dial item is highlighted, the user has several 




options. By pressing the send key 9 or by long-pressing (for longer than e.g. 0.8 sec) 
the navigation key 10 the last dialed number is immediately re-dialed. 

By pressing the navigation key 10 shortly, the complete re-dial list will be entered. 
From here, the user can scroll through the re-dial list with the navigation key 10, and 
then press the send key 9 or long-press the navigation key 10 to launch the call. 

The re-dial functionality is provided in the power soft key menu, because it is desired 
to have easy one-hand access to this very basic function. 

Name 

Selection of this power soft key menu item with the navigation key 10 will access the 
normal names list (phone book) in the same way as pressing the "names" soft key 8 
in idle mode (see fig. 10, first image). Again, it is possible via "names" to highlight a 
name/phone number in the names list/phone book and to establish a call to the 
highlighted name/phone number by operating the navigation key 10 alone. 

Menu 

Selection of this power soft key menu item with the navigation key 10 will enter the 
normal menu structure in the same way as pressing the "menu" soft key 8 in idle 
mode (see fig. 10, first image). 

This "names" item and the "menu" item are duplicated here to allow the user to 
perform any operation with the navigation key 10. 

Easy Dial 

The easy dial item as default does not have any function, but is a user-friendly and 
obvious way for the user to define specific numbers to call when selecting this item. 
As long as the easy dial item has not been defined, the item will appear as "(easy 
dial)" in the power soft key menu, as indicated in fig. 10. 




When the easy dial number is highlighted by the cursor, but has not yet been 
defined, the first option on the left soft key may advantageously be define instead of 
select. 



Options on left soft key in roller menu 

In the power soft key menu, the left soft key 9 is called "options". The option key 
accesses a list when selected, and this list allows the user to handle operations on 
the highlighted power soft key menu item, and it allows the user to add new 
favorite/bookmark items to the power soft key menu. The options list is a standard 
selection list, and the different options are described in the following. 

Select/Call 

The first option on the left soft key 9 in the power soft key menu depends on 
what item is currently highlighted in the roller menu. If e.g. "menu", "names" or 
another selectable item is highlighted, the first option is "select". If a specific 
number, or the "re-dial" item is highlighted, the first option will be "call". 

Add favorite 

This item allows the user to add one of his own favorite functions to the power 
soft key menu. The added favorite will be added after the currently highlighted 
item in the power soft key menu. 

Re-define 

This item allows the user to re-define the current power soft key menu item to 
another one. This is basically handled in the same way as adding a new 
favorite to the power soft key menu, except that the selected item will replace 
the currently highlighted item. 

When* "re-define" is selected, the type of the currently highlighted power soft 
key menu item will be suggested as default in the favorites selection list. This 
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means that if e.g. the user re-defines an easy dial number, then the default 
highlighted favorite option type will be "easy dial' 1 . 

Move to top 

This item allows the user to customize the ordering of the power soft key 
menu. When the "move to top" item is selected, the currently highlighted 
power soft key menu item will be moved to the very top of the power soft key 
menu. 

By doing this repeatedly for several items, the user can customize the power 
soft key menu. 

Remove 

This item allows the user to remove an item from the power soft key menu. 
Preferably, the user will be asked to confirm the removal. The user can also 
remove the "standard" items in the power soft key menu, e.g. "re-dial", and 
add them again, if needed. 

Re-name 

The "re-name" item allows the user to customize the power soft key menu, 
too. This is handled using the normal text editing windows, with the previous 
name as default, the editor limiting the maximum text to be entered to the 
screen width. The user can of course also re-name the "standard" items in the 
power soft key menu, e.g. "re-dial". 

Assigning favorites to the power soft key menu 

The user is allowed to add a certain number (e.g. 20) of his own personal favorite 
features, numbers and bookmarks to the power soft key menu. With the present 
display size, e.g. four items could be displayed and the remaining number of 
operations is accessible by rolling the navigation key 10. As mentioned, the editing 
of the power soft key menu list is performed by the left "option" soft key 9 once the 
menu has been entered. The menu is escaped by pressing the right "exit" soft key 9. 
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In table 1 sopie examples of relevant menus are given. 



Favorite item 


Operation when selected 


Network 


Enter network type selection (dual mode phones) 


Copy/ Hrol 
Udoy Ulcll 


Calling an entry from the memory 


Odll fllcfllDOX 


Actually a sub-set of the above 


rrev ringing vol 


Toggling ringing volume between two settings. The user 
can define both settings. One setting is default silent 


"rev aien type 


Toggling between silent and normal sound mode. Ring- 
ing and beep settings are muted or set to some pre- 
apcuiiicu i tjaoiji iciuit? vdiufcib, respecuveiy 


Write SMS 




Rpad 




Last riialpd pall<? 


VICW Idol UldlcJU Udllo llol 


Timpr/co^t 4 ? 


vitsw idbi or dii can umer/cosis 


Calculator 


Direct access to calculator 


Calendar 


Direct access to calendar 


Key tones on/off 




Lignts on/on 




Light on for 20 sec. 


Like on/off key 


View last dial list 




Dix/prt on/off 

y—f I vci I \J\\l\J\\ 


A divert to a user-defined phone number can be 
switched on and off. The user can also define divert 
type(s) (specific type, unconditional, all conditional, fax, 
data) 


Prev diverts 

* 


Toggle between two diverts. The user can specify two 
phone numbers to divert to, and he specifies what divert 
type the diverts should be 



Table 1. 




In general, everything possible in the menu and the phone book can be entered as 
items in the power soft key menu. One may regard the power soft key as a one level 
representation of the frequently used operations in the multi-level tree structure of 
the operations known per se in the menu of the phone. 

Modes of the phone 

When the phone is in idle mode, the basic activity of the phone is to monitor the 
network activities and the Ul of the phone itself. In idle mode (120 in fig. 11) the 
phone may display the idle mode display of fig. 1 0. 

When the user starts activating the alphanumeric keys 7, the phone enters a call 
handling mode 122 in which the phone is able to establish a call based on the 
entered number. 

If, instead, the user presses the right soft key 8 in idle mode, the phone will enter a 
standard menu mode 123 in which all applications available in the phone will be 
available in a tree structure. These applications may include messages (including 
e.g. SMS messages and E-mails), a call register (including ingoing and outgoing 
calls and missed calls), access to a calculator and games, access to call divert 
settings, clock and phone setting and access to the phone book. 

By pressing the left soft key 8 the user may enter the phone book mode 124 which is 
also available via the standard menu mode 123. In general, the user is able to jump 
between the modes 122, 123 and 124, e.g. for storing a phone number (entered in 
the call handling mode 122) in the phone book (mode 124) for finally sending an 
SMS message (mode 123). These three modes may be escaped by pressing the 
clear key 11,' causing the phone to return to idle mode 120. 




When, from idle mode 120, the user presses the navigation key 10 (roller key), the 
phone enters a power soft key mode 121 from which the user may enter a number 
of applications available in the phone in the phone book or in the menu or just to 
handle a call. The power soft key menu 70 is a user-specified list of short-cuts to 
applications available in a complex menu structure of the phone. The number of 
items is specified by the user, too. 



What is claimed is:- 



